ABSTRACT
INTRODUCTION
Higher Education's (HE) strategic and operational priorities with respect to the furthering of knowledge align with the iterative knowledge management (KM) cycle of creating, capturing, sharing and using knowledge. This paper draws attention to the benefits of adopting a KM-centered approach at an operational level by sharing the experience of delivering a KM-based module. The delivery of the module demonstrates principles offered by Nonaka et al's Socialization-Externalization-Combination-Internalization (SECI) process of knowledge creation (KC) [1] . It is suggested that, even if a module is not KM-based, following basic principles that support KC, will lead to an improved learning experience for students and lecturer alike.
The paper begins by introducing the aims and objectives of the module under analysis. Being neither imperialistic nor isolationist in the choice of her model of learning, Davis' model is used to frame the author's approach to teaching; the model is described and its components are used to set the context of the module delivery [2] . It is in the following section where the cycle of KM and, in particular, the KC process, comes to the fore. Once Nonaka et al's KC process of SECI is introduced, each of its four modes is followed and related to an example scenario from a recent delivery of the chosen module. In the penultimate section, the results of an evaluation of the module are presented. A short summary brings the paper to a close.
'MANAGING PROJECTS: MANAGING KNOWLEDGE' MODULE
The module discussed herein is delivered to both undergraduate and postgraduate students; assessment is different for each level. A typical cohort size is around 25 students. The module aims to enable students to develop an understanding of the complexity of projects and to appreciate the opportunities for KM within the project context, with a view to practising more effective project management (PM) and KM. The content of the module can be broken down into three areas. Firstly, a range of overarching approaches to PM is introduced to provide a chronological review of the changing trends in that field. Secondly, a review of the emergence of KM is used as a vehicle to introduce KM models and to highlight potential processes in PM that could benefit from a KM influence. The final area is based on five processes that are inherent to PM -team formation, decision-making, communication, participation and problem solving -and each of these processes is examined with respect to its potential to manage knowledge. A range of models and theories (based on critical systems thinking (eg Flood and Jackson [3] where appropriate) is applied to support and enhance discussion of each of the processes. Throughout the module, the interplay between theory and practice is emphasised.
MODEL OF TEACHING
A traditional model of pedagogy from Davis underpinned the delivery of this module [2] . Although KM and learning are closely intertwined, the concept of KM has not, as yet, achieved a high profile in pedagogical circles. However, Davis' model enabled the complementary use of a KM model as will be shown in Section 4.
Davis' model of teaching was chosen as a framework through which to both articulate and reflect on the author's practice (in line with Schön [4] ). It defines teaching as the interaction of a student and a teacher over a subject. Within this model, there are four components -subject, student, teacher and setting -of which all should be considered to promote effective learning. Further, the relationships between the four components are dynamic. An iterative process of reflection, whereby the components and their relationships are regularly examined and adjusted, ensures continual improvement of the learning experience.
The four components can be adjusted to varying degrees. For the Managing Projects: Managing Knowledge module, the 'subject' is defined by the module descriptor and forms the core content of the scheduled contact time between lecturer and students. This is the written agreement between the parties and is fixed. Working across the spectrum of 'fixed' to 'flexible', the 'setting' appears next. Since the same room booking is made for the duration of the delivery of the module, the location remains the same. However, the arrangement of the fixtures and fittings can be modified to give the possibility of a range of settings, albeit limited, to be adopted. The students and the lecturer ie the 'student' and 'teacher' are anticipated to be the most flexible components, and these are the aspects that adapt so as to influence the success of the delivery of this module. It is the changing role of the lecturer that is the focus in the section below.
KNOWLEDGE MANAGEMENT
This section begins by raising awareness of the complexity of knowledge. Then a basic KM cycle is introduced before emphasis is given to the KC process. Next, the SECI process of KC is introduced and then used to aid the analysis of the delivery process of this module. For each example of a knowledge conversion process, the changing role of Davis' 'teacher' is highlighted -thus the analysis forms a bridge between KM, via KC, and the teaching process.
The complex nature of knowledge is apparent from the definition given by Davenport and Prusak [5, p5 ] -"Knowledge is a fluid mix of framed experience, values, contextual information, and expert insights that provides a framework for evaluating and incorporating new experiences and information." More complexity is added by distinguishing between explicit ('know that') and tacit knowledge ('know how') [6] . So, it is not surprising that managing such a concept is quite a challenge and remaining mindful of Wheatley's lessons would be wise [7, pp6-7] . Her six lessons are that: knowledge is created by human beings; human needs and motivation lead us naturally to create knowledge; everybody is a knowledge worker, people choose to share their knowledge; KM is not about technology; knowledge is born in chaotic processes that take time.
The KM cycle can be thought of as comprising of four processes -knowledge creation, capture, sharing and use 1 . When working with groups of students, it is possible that all of these four processes are happening simultaneously; similarly, each student may not move through the processes in the same order. Henceforth, the focus is on one of the processes -that of knowledge creation. It is shown how the delivery of the Managing Projects, Managing Knowledge module conscientiously supported KC and how, in turn, it also supported other processes of the KM cycle.
Knowledge Creation
Nonaka et al's KC model [1] is based on a more empathetic view of knowledge than Davenport and Prusak's [5] since it relates to 'justified belief'; it aligns better with the priority of developing critical thinking skills in students. They stress that knowledge has particular characteristics such being dynamic, context-specific and humanistic, and recognise the complementarity between tacit and explicit knowledge. On the one hand, tacit knowledge is rooted in "actions, procedures, routines, commitment, idea, values and emotions" [4 in 1, p43] and subsequently is difficult to communicate while, on the other hand, explicit knowledge "can be shared in the form of data, scientific formulae, specifications, manuals and suchlike" [1, p43] . Nonaka et al's KC model comprises of three elements -the SECI process, a context for KC and knowledge assets. The SECI process is highlighted here although, as will become apparent, the other two elements are intuitively taken account of (via the prevailing culture and via the tools that are used and the roles that the lecturer adopts) as KC is nurtured.
According to Nonaka et al [1, pp44-45] , KC is concerned with four interactions between tacit and explicit knowledge. These interactions are called "knowledge conversions" with the modes being identified as 'socialization', 'externalization', 'combination' and 'internalization'. Each mode is now used to structure the analysis of the delivery of the module. Similar to an earlier comment, all the four modes of conversion might take place during student contact time at different times for different students; additionally, the interconnections of the modes are not disputed. However, for clarity, they are ordered as per the process's acronym and treated as discrete activities.
Socialization
Socialization is the process by which tacit knowledge is passed on by students and lecturer sharing experiences. The increasing diversity of the student intake with regard to influencing factors such as age, experience, goals and national culture means that students may not naturally partake of this process. Preparation for socialization is key to its success; conceptual and physical barriers to holding conversations and sharing experiences may need to be overcome. When delivering a module, there are restrictive time limits in which to develop an atmosphere in which individuals will feel comfortable about sharing their tacit knowledge. Quickly developing trust between the various parties (between student and student, and between student and lecturer) and working towards an appropriate level of participation from students are priorities for the lecturer and, thus, moves their role into that of a facilitator and change agent rather than the more usual role of a subject expert.
Great efforts are made in the first session to break down as many of Riege's three-dozen barriers to knowledge sharing as possible [8] . Tackled transparently, the aim is to help the cohort of individual students to become a team. As a minimum, at the end of the first session every student knows each other's name and at least three facts about each other. This sets the foundations for communicating with each other between classes and for developing their bonds more deeply. In subsequent weeks, efforts continue to be targeted towards improving group dynamics and increasing the level of trust in the group. Small group activities are regularly scheduled and the methods used for group selection mean that students work with different people each week. Students are often invited to comment on 'how' their group worked together; for example, they might reflect on the way they positioned the furniture, the extent to which everyone was empowered to make a contribution and how they would improve their performance next time. As the weeks go by, emphasis on group formation and breaking down of barriers to knowledge sharing via socialization is reduced; students become attuned to taking responsibility for that themselves and the lecturer's role changes once again.
Externalization
Externalization is the process by which tacit knowledge is expressed as explicit knowledge and is a process that assists the capturing of knowledge. Given the differing levels of experience of students, a valuable first source of tacit knowledge is the students themselves. After the introduction of a family of KM or PM concepts and with a genuine invitation for a more open discussion, students will often articulate their own experience of the concepts and willingly answer questions. The content of the discussion may move into a more tangible form by, perhaps, being integrated into students' note-taking, forming a case study in their assignment or being re-examined in the discussion thread of the students' virtual learning environment (VLE) at a later date.
Although it is acknowledged that tacit knowledge can be derived from experience, delivery of an academic module often does not lend itself to students actually partaking of the subject. An ideal scenario for this module would be to secure employment for students on a project in order for them to observe, feel and sense the expertise that was in abundance. They could then articulate their own new tacit knowledge. For practical reasons therefore, lecturers become story-tellers as they share their experiences and/or invite relevant external speakers to do the same. While telling stories can be very important activities in the socialization process, for externalization it is important that mediums such as handouts, associated academic papers, slides and url addresses are circulated to prompt students to record the tacit knowledge that they have encountered.
In remaining conscious of the need to support externalisation, it can be seen that the lecturer's role becomes one of a source of tacit knowledge as well as an enabler for the students to access other people's tacit knowledge. Indeed, the students have similar roles to play. The lecturers have also become a supplier of documentation that will both be a source of explicit knowledge and trigger students to capture additional tacit knowledge in a form that is desired by them and accessible for future reference. If more advanced technology is chosen to support externalisation, then the lecturer may also act as a moderator for discussions in the VLE.
Combination
The combination process is where explicit knowledge is converted into more complex and sophisticated explicit knowledge. While this is a necessity for a piece of group assessed work associated with the module, it is a process that is taken account of during the module's delivery. Some students will tend to undertake this knowledge conversion independently by seeking out the directed readings beyond the scheduled class time but combination during contact time is also achieved. For example, the lecturer will often instigate the feeding back of results of small group activities to the whole group to enable combination to occur. Thus, students can build on their thinking with the thoughts of others. In a setting where there are high levels of trust and participation from all attendees is expected, such as in the delivery of this module, there is enthusiasm to do this. In a more competitive environment the lecturer would probably have to practise stronger facilitation skills.
Internalization
Internalization is where explicit knowledge is embodied into tacit knowledge by individuals. Awad and Ghaziri's definition of knowledge update as "creating new knowledge based on ongoing experiences in a particular problem area and then using the new knowledge in combination with the initial knowledge to come up with updated knowledge for knowledge sharing" [9, p92] reminds us that each student will come to the scheduled classes with a different starting point and that any explicit knowledge communicated during the sessions will trigger different responses and results. Respecting and working with this aspect can be visualised and supported by Bloom's taxonomy [10] . In this module, the lecturer aims to engage students at all cognitive levels and openly takes them up the hierarchy from description to reflection; an invitation to make this progression is designed within each session and within the module as a whole. For instance, the content of a video or of a group exercise will form the basis of key underpinning theory and form common ground from which students can offer alternative applications and build a critique. Kolb's learning cycle [11] is a useful model to follow in tandem with Bloom's. This enables students' past experiences to be drawn into discussion along with new experiences tried in class via designed exercises, coupled with the lecturer's overt linking to theories shared in academic papers that she distributes and stirs students to critically analyse.
EVALUATION
Around 55 students have studied the module in two deliveries, resulting in four evaluation exercises. While the evaluation exercises were based on generic questionnaires administered by the host university rather than questionnaires designed specifically for this module, when taken in context the responses have been insightful and have informed the future development of Managing Projects: Managing Knowledge. In addition, the module was selected for the focus of a Peer Observation Teaching (POT) exercise in which a prospective lecturer reflected on the delivery of a session.
Student Feedback
Quantitative and qualitative student feedback is now summarised.
Quantitative
The generic evaluation questionnaire that is circulated after the delivery of every module collects student responses on a range of aspects of the module. Of particular interest was the quantitative data resulting from five questions that sought the opinions of students with regards the lecturer's approach. On a 5-point scale (where 1 represents a strong disagreement with a positive statement about the lecturer's approach and 5 represents a strong agreement) the students rated the approach, on average, over 4.5 with one cohort giving a resounding average of 5! Considering the lack of maturity of the module these results were more than satisfying. Other quantitative data that reflect well on the module are the high pass rates and the pleasing overall average grade for assessments. Worthy of particular note in a time of strategic learning and a growing tendency for students to rely on technology as a substitute for attendance at classes, students' attendance has been sustained at a rate higher than is generally expected. In this instance, students' attendance mirrored their level of participation, which was also encouraging.
Qualitative
Additional comments that have been extracted from a range of students' feedback sheets include:
• 
Comments from a POT Session
The following comments are extracted from the notes made in the POT report form. They serve to reinforce that the delivery of the module embraced a genuine pursuit of reflective practice and a commitment to KM principles.
• In response to the question "What have you learnt that will be useful in your future teaching?" the observer wrote:
• Prepare group discussions/activities.
• Link theory to practice, to real life and, mainly, to the students' world.
• Stimulate and provoke thinking.
• Link the discussions heard by the groups.
• Different activities / keep momentum (physically and cognitively.) • Guide group discussion without influencing.
• Listen and consider opinions Evaluation of the module indicates a very positive reaction from students and an observer. While it would be naïve to suggest that attention to the modes of the KC process was the only influencing factor on the quality of delivery of the module, their potential impact cannot be ignored.
SUMMARY
In this paper, a KC process has been used as a 'lens' to examine aspects of the delivery of a particular KMbased module, and an example of each of the knowledge conversions therein has been shared. Particular focus was given to the role of the lecturer since this was perceived to a flexible component of Davis' (1993) model. This lens was the chosen starting point for a fuller process of analysis of and reflections on the author's teaching style. In another iteration, the role of the student in each of the knowledge conversion modes could be examined to track their transition from passive listeners to active participants and the changing levels of responsibility and motivation along the way. From another angle, further analysis might use different processes of the KM cycle as lenses through which to view the module's delivery; models of knowledge capture, sharing and use could guide analysis and generate more insights about the roles of the lecturer and student. Additionally, further studies may include the analysis of the types of assessment used by the module and how they affect the management of knowledge within contact time.
While the module under discussion in this paper was based on KM, the lessons from this example are not exclusive; the lessons are transferrable to any module and, indeed, one might claim that they are not exclusive to a lecture-student interaction but are applicable to any social interaction that appreciates learning.
